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(5 7) Abstract: 

PURPOSE: To obtain a human cellular fibronectin useful as a raw material for additives for a 
medium of animal cell culture, diagnosticums, cosmetics, and medicines, having activity as cell 
adhesion factor by culturing variant cell strain HUH-6YM derived from human congenital hepatoma 
and collecting the product from the culture mixture. 

CONSTITUTION: Cloning from cell strain HUH-6 clones 5 derived from human congenital hepatoma 
is repeated, the cell strain is multiplied in a basic medium comprising an amino acid, vitamins, 
saccharides and inorganic salts, Variant cell strain HUH-6YM derived from human congenital 
hepatoma which can be limitlessly subjected to subculture without requiring a protein factor as a 
growth factor and manifests mRNA of fibronectin containing ED-A and ED-B ranges is subjected to 
subculture at 37° C in air containing 5% C03 for one month, the cells are inoculated to a medium 
in a roller bottle, continuously cultured at 37° C under atmospheric pressure for three months, 
ultrafilterd, concentrated, passed through a gelatin agarose column and purified to give a human 
cellular fibronectin useful as an additive for a medium in animal cell culture. 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Human cell nature fibronectin which cell strain HUH-6YM produces. 

[Claim 2] The manufacture approach of the human cell nature fibronectin characterized by 

cultivating cell strain HUH-6YM and separating human cell nature fibronectin from the obtained 

culture. 

[Claim 3] Cell strain HUH-6YM which has the following property. 

** It is the variant of the Homo sapiens hepatoblastoma origin cell strain HUH-6clone5 origin. 
** Increase by the basal medium which consists of amino acid, vitamins, a saccharide, and mineral, 
and subculture is possible without a limitation. That is, it is the cell strain which does not need a 
protein sex factor as a growth factor. 

** HUH-6YM carries out remarkable production of the human cell nature fibronectin. 
** mRNA of fibronectin including ED-A and an ED-B field is discovered. 



[Translation done.] 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to cell strain HUH-6YM of the Homo sapiens 
hepatoblastoma origin which uses human cell nature fibronectin, its manufacturing method, and this 
approach. Fibronectin is useful as an additive of the culture medium in animal cell culture, and has 
an application as a diagnostic drug, cosmetics, and a drugs raw material further. 
[0002] 

[Description of the. Prior Art] Generally, fibronectin is bioactive protein which has the operation as a 
cell adhesion sex factor. Two kinds of cellularity fibronectins which fibroblast mainly produces as the 
class with the plasma nature fibronectin which exists in plasma, and exist during an organization are 
known. It is reported that the operation of such fibronectins is participating not only in adhesion and 
an expansion operation of a cell but in phenomena, such as the chemotaxis of a cell, phagocytosis, 
differentiation, cell morphallaxis, cell movement, gun-izing, and gun transition, deeply. Since 
fibronectin has various operations to the cell in this way, application to drugs like the remedy to 
tissue damage and application to the cosmetics which make the condition of skin tissue good are 
advanced. Moreover, application to the diagnostic drug using the property specifically combined with 
various matter, such as heparin of fibronectin and a collagen, and application as a diagnostic drug 
marker are also advanced. 

[0003] However, fibronectin is the factor of the protein nature originating in an animal tissue or its 
plasma, and in order to prepare in large quantities, it has problems, such as mixing of the problem of 
reservation of the raw material and the impurity of the raw material origin to the refined material, for 
example, a virus etc. 

[0004] Although the approach of extracting from a Homo sapiens placenta or refining from the 
culture supernatant of fibroblast was learned in order to obtain human cell nature fibronectin 
furthermore, it was difficult to obtain only the cellularity fibronectin of a minute amount but to 
prepare all in large quantities. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention aims at preparing human cell nature 

fibronectin in large quantities. 

[0006] 

[Means for Solving the Problem] this invention persons could cultivate by the serum free medium to 
which HUH-6clone5 (Japanese Cancer Research Resources Bank, cell number JCRB0401) 
previously separated from a Homo sapiens hepatoblastoma added an insulin independent as a 
protein sex factor, it found out producing remarkable plasma nature fibronectin in the culture 
supernatant, and patent application of the manufacturing method of the plasma nature fibronectin 
using it was carried out. (JP,3-160989,A) . 

[0007] Then, when this invention persons inquired by repeating cloning from HUH-6clone5 further, 
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they found out Homo sapiens hepatoblastoma origin variant HUH-6YM (hereafter referred to as cell 
strain HUH-6YM.) which can carry out subculture without a limitation in a protein additive-free 
culture medium that it can cultivate, and established this as an established cell line. 
[0008] This established cell line is FERM as cell strain HUH-6YM. It ****s to Fermentation 
Research Institute by P-12890. 

[0009] Furthermore, for the unexpected thing, the fibronectin which this cell strain HUH-6YM 
produces became clear [ that it is cellularity fibronectin ], and this cellularity fibronectin found out 
that it was high solubility to the cane-sugar solution. This invention is completed based on the 
above-mentioned knowledge, and it cultivates the human cell nature fibronectin which cell strain 
HUH-6YM produces, and cell strain HUH-6YM, separates and refines cellularity fibronectin from the 
obtained culture medium, and is related with cell strain HUH-6YM which is the new Homo sapiens 
hepatoblastoma origin cell strain used for the manufacture approach and approach of the cellularity 
fibronectin characterized by preparing to high concentration. 
[0010] 

[Effect of the Invention] By this invention, the method of manufacturing human cell nature 
fibronectin in large quantities was offered. Since the cellularity fibronectin obtained by this 
manufacture approach can obtain cell strain HUH-6YM from the supernatant liquid cultivated by the 
protein additive-free culture medium, it does not have the risk of mixing, such as. different-species 
protein and a virus. 

[001 1] Moreover, it was shown clearly as a result of this invention that human cell nature fibronectin 
could be mass-produced using the cell strain obtained by selection and the transformation of a cell. 
[0012] Furthermore, cellularity fibronectin is especially considered to be an important factor about 
migration and chemotaxis of a cell from having discovered more acting, in case fibronectin is 
implantation of a fertilized egg, and cellularity (Wartiovaara, J.etal., Develop.BioL, 1979; 247-257) 
fibronectins in an embryo organization from the adult organization unlike plasma nature fibronectin 
(28 Oyama, F.etaL, Biochemistry, 1989; 1428) etc. 

[0013] That is, the use as drugs characteristic as a factor which maintains the homeostasis of a 
**** repairing agent or an epidermal cell for the cell migration at the time of tissue damage, 
cosmetics, and a diagnostic drug is possible. Moreover, since it has the same biological activity as 
plasma nature fibronectin fundamentally, it can use for the same application. 
[0014] 

[Detailed Description of the Invention] Cell strain HUH-6YM used for this invention is the variant 
obtained in HUH-6clone5 as a result of carrying out cloning on cell level, it is clearly [ HUH- 
6clone5 ] different, and a biological variation is seen. Although the chromosome number of already 
reported HUH-6clone5 is 49 (Sato, J.et al;ActaJVIed.Okayama34 (2), 127-130 (1980)), it is specific at 
the point that there can be more chromosome numbers of HUH-6YM than it, and cell strain HUH- 
6YM can be increased by the protein additive-free culture medium. 

[0015] This cell strain HUH-6YM was specifically obtained by the croning process shown below. The 
phase diluent of HUH-6clone5 was produced using the e-RDF culture medium (583 Japan Society 
for Bioscience, Biotechnology and Agrochemistry Vol. 58, p575- 1984) which contains an jnsulin 
(0.04 IU/ml) first, seeding was carried out to the petri dish with a diameter of 100mm, and it 
cultivated for four weeks from two weeks under 5%C02 content air and 37-degree-C conditions. 
[0016] The colony considered to have been formed from the single cell among the formed colonies 
was able to be chosen, and it was able to plant in 24 hole plate, and was able to inherit, several 
cloning was able to be performed for the clone with many volumes of cellularity fibronectin using the 
same approach as the point in it, and cell strain HUH-6YM was able to be obtained. Moreover, at 
least the e-RDF culture medium of this cell strain HUH-6YM was possible for growth and a passage. 

[0017] Moreover, when the cDNA probe to the peptide called ED-A and the ED-B field which exist 
only in cellularity fibronectin was produced and mRNA of HUH-6YM was investigated, existence of 
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ED-A and an ED-B field was checked. 

[0018] Thus, it is as follows when the biological property of obtained cell strain HUH-6YM is 
summarized. 

** It is the variant of the Homo sapiens hepatoblastoma origin cell strain HUH-6clone5 origin. 
** Increase by the basal medium which consists of amino acid, vitamins, a saccharide, and mineral, 
and subculture is possible without a limitation. That is, it is the cell strain which does not need a 
protein sex factor as a growth factor. 

** Carry out remarkable production of the human cell nature fibronectin. 

** mRNA of fibronectin including ED-A and an ED-B field is discovered. 

[0019] Next, cell strain HUH-6YM is cultivated and how to manufacture human cell nature 

fibronectin is explained. 

[0020] Culture of cell strain HUH-6YM is cultivated with a petri dish as seed culture. A passage is 
repeated and the required number of cells is secured by the next continuous culture. Although the 
e-RDF culture medium marketed is suitable as a culture medium to be used, anythings of the 
culture medium which is not limited to this and prepared according to the component are usable. 
Moreover, as an addition component, although especially a protein sex factor is unnecessary, unless 
it has a bad influence on a cell, it may be added. 

[0021] Although especially a culture condition is not specified, culture temperature is 36-37 degrees 
C, and is suitable for gaseous-phase conditions. [ of the air which contains about 5% of C02 in seed 
culture with a petri dish etc. ] However, there is no need for air of having prepared C02 grade 
especially in continuous culture. 

[0022] Although especially the approach of continuous culture is not limited, it can be carried out by 
the approach using the roller bottle which is a general approach. In this case, according to the 
number of cells in that roller bottle, culture media are exchanged at the suitable stage. 
[0023] The culture supernatant of cell strain HUH-6YM obtained by such approach serves as a raw 
material of the next purification. 

[0024] Although the approach used for general protein purification can be used for purification of 
cellularity fibronectin, it will be as follows if one of them is raised. 

[0025] After adding the suitable protease inhibitor for a culture supernatant first, then giving 
centrifugal separation and removing impurities, such as a piece of a cell, it condenses by the extra 
filtrating method and the cellularity fibronectin in a culture supernatant is raised even to suitable 
concentration. This is for increasing the efficiency of the next purification. The load of the 
condensed supernatant liquid is carried out to the gelatin affinity column which equilibrated by PBS 
(-) and (Phosphate Buffered Saline). Then, elution is carried out with the buffer solution which , 
dissolved 6M urea in PBS .("), and the elution fraction is obtained. In order for the purity of the 
cellularity fibronectin in the inside of this fraction to be 95% or more according to assay by the 
electrophoresis method, but to raise purity further, it can high-grade-ize using other approaches, 
such as a general ion-exchange method, but in the buffer solution usually like PBS (7), since 
solubility is very low, cellularity fibronectin needs to perform separation actuation under urea 
existence altogether. 

[0026] Then, a urea is removed, and in order to prepare the cellularity fibronectin solution more than 
a certain concentration, the phosphate buffer solution and buffer-solution exchange which contain 
cane sugar 5% are performed. It can carry out by the diafiltration method using the film dialysis and 
extra filtration which are a general approach as an approach of exchanging with the buffer solution. 
[0027] Thus, the human cell nature fibronectin obtained is obtained as mixture of a dimer and a 
monomer. As a description on the structure of cellularity fibronectin, according to analysis of the 
SDS polyacrylamide gel migration under a reduction condition and nonreduction conditions, the 
molecular weight is larger than a plasma nature fibronectin preparation, and it reacts with a 
commercial anti-cellularity fibronectin antibody. 

[0028] Many properties of the human cell nature fibronectin which used and manufactured cell 
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strain HUH-6YM below are shown. 

** By the SDS polyacrylamide gel electrophoresis in molecular weight reduction and a nonreduction 
condition, a dimer shows 470kd(s), a monomer shows 245kd(s) and 225kd(s), and the ratio of a dimer 
and a monomer is 2:1. 

** Isoelectric point : react with the anti-cellularity fibronectin antibody (sigma company make, 
MONOCLONAL ANTI-CELLULAR FIBRONECTIN, Product No.F6140) of pH5 - 6** immunologic 
specificity marketing, and an anti-Homo sapiens fibronectin antibody (the TAKARA SHUZO make, 
clone 30-8) reacts. 

** The fragments by the protease of the human cell nature fibronectin of this invention differed as 
clearly as the protease fragment of human plasma nature fibronectin as a result of the 
fragmentation by the protease. 

Moreover, the human cell nature fibronectin manufactured by this invention has a biological 
operation of fibronectins, such as cell adhesion promotion activity, gelatin bead condensation ability, 
cell expansion activity, etc. which have already been reported. 

[0029] Human cell nature fibronectin can be manufactured very advantageous using cell strain HUH- 

6YM by carrying out continuous culture of a lot of cells by the protein additive-free culture medium 

as mentioned above.. 

[0030] 

[Example] 

[Production of I. matter] Subculture of the cell strain HUH-6YM (FERM P-12890) was carried out 
using an e^RDF culture medium (product made from Far East Pharmaceuticals) as seed culture. 
Culture is 37 degrees C and the air which contains C02 5%, and was performed for one month. 
[0031] The continuous culture for obtaining a culture supernatant carried out seeding of the 1x109 
cells per 1750cm roller bottle (falcon company make) of 2, and cultivated them under 37 degrees C 
and atmospheric air. After seeding, at intervals of two - three days, whole-quantity exchange of the 
500ml [ per roller bottle ] culture medium was carried out after that every day, and the obtained 
culture supernatants were collected till three weeks. Continuous culture was performed for about 
three months. ( Drawing 1 ) 

[0032] After the culture supernatant added 5mM ethylenediaminetetraacetic acid sodium (EDTA) as 
protease inhibitor, continuation centrifugal separation of it was carried out, it removed impurities, 
such as a cell fragment, by part for 1500g and rate-ofHlow 20L/, and (H600made from domestic-S), 
and collected supernatants. 

[0033] Next, the 10 time concentration liquid of a previous supernatant was prepared using the 
ultrafiltration film of cut-ofHnolecular-weight 100k (fill TRON company make, form OS100CO5). 
The gelatin sepharose 4B column (Pharmacia manufacture) load of this was equilibrated and carried 
out by PBS (-), and it washed and equilibrated by PBS (-). Then, the buffer solution made to 
dissolve 6M urea in PBS (-) performed elution. 

[0034] The purity of the cellularity fibronectin in this eluate was 95% or more as a result of assay by 
the SDS-polyacrylamide-gehelectrophoresis method under reduced condition. 
[0035] Using the ultrafiltration film (fill TRON company make, form OS-100CO1) of cut-off- 
molecular-weight 100k, the eluate was condensed first, these eluates were collected and the 0.1 M 
sodium phosphate buffer solution and solvent exchange which contain cane sugar 5% were 
continuously performed by the diafiltration method. 

[0036] The human cell nature fibronectin preparation was obtained by the above approaches. 
[0037] 

[The property of II. matter] 

(1) Molecular weight [0038] The molecular weight of the above and a human cell nature fibronectin 
preparation was measured by the SDS-polyacrylamide-gel-electrophoresis method under standard 
protein and a human plasma nature fibronectin preparation (Iwaki Glass Co., Ltd. make), reduction, 
and a nonreduction condition. 
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[0039] Consequently, the dimer was presumed to be 470kd(s), the monomers were presumed to be 
245kd(s) and 225kd(s), and the molecular weight of the human cell nature fibronectin preparation of 
this invention did not have clearly having bigger molecular weight than human plasma nature 
fibronectin. ( Drawing 2 ) 

(2) immunological reactivity — [0040] The reactant check was performed by the immunity staining 
technique after Western blotting using the anti-cellularity fibronectin (sigma company make, Product 
No.F-6140) which does not react to plasma nature fibronectin but reacts only to cellularity 
fibronectin. Consequently, this preparation reacted with this specific antibody. Moreover, the Homo 
sapiens fibronectin antibody (the TAKARA SHUZO make, clone 30-8) reacted. . 

(3) Fragmentation by the protease [0041] The difference of the molecular weight of the fragment by 
the protease of human plasma nature fibronectin and the cellularity fibronectin of this invention was 
examined using thermolysin. The immunological reactivity of the fragment object furthermore 
obtained was examined. 

[0042] Consequently, as for human plasma nature fibronectin, the magnitude of the fragment by the 
protease differed clearly, and the cellularity fibronectin of this invention was considered to be the 
- cellularity fibronectin which includes ED-A and an ED-B field with the immunological reactivity of 
the fragment by the monoclonal antibody of a pan. 

[0043] It was judged as a result of analysis of mRNA of the fragment by the above-mentioned 
molecular weight, immunological reactivity, and the protease, and a cell that the fibronectin obtained 
by this invention was human cell nature fibronectin including ED-A and an ED-B field. 
[0044] (4) According to the water-soluble previous report, it is reported that cellularity fibronectin 
has very low solubility from pH6 to the buffer solution of 8. 

[0045] In this invention, it was found out to the buffer solution with which cellularity fibronectin 
contains cane sugar that it is soluble. The solubility over each cane-sugar concentration is shown in 
the next table 1 . 



[0046] 
[Table 1] 

«1. $'s***fc#-r**tftt 
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PRIOR ART 



[Description of the Prior Art] Generally, fibronectin is bioactive protein which has the operation as a 
cell adhesion sex factor. Two kinds of cellularity fibronectins which fibroblast mainly produces as the 
class with the plasma nature fibronectin which exists in plasma, and exist during an organization are 
known. It is reported that the operation of such fibronectins is participating not only in adhesion and 
an expansion operation of a cell but in phenomena, such as the chemotaxis of a cell, phagocytosis, 
differentiation, cell morphallaxis, cell movement, gun-izing, and gun transition, deeply. Since 
fibronectin has various operations to the cell in this way, application to drugs like the remedy to 
tissue damage and application to the cosmetics which make the condition of skin tissue good are 
advanced. Moreover, application to the diagnostic drug using the property specifically combined with 
various matter, such as heparin of fibronectin and a collagen, and application as a diagnostic drug 
marker are also advanced. 

[0003] However, fibronectin is the factor of the protein nature originating in an animal tissue or its 
plasma, and in order to prepare in large quantities, it has problems, such as mixing of the problem of 
reservation of the raw material and the impurity of the raw material origin to the refined material, for 
example, a virus etc. 

[0004] Although the approach of extracting from a Homo sapiens placenta or refining from the 
culture supernatant of fibroblast was learned in order to obtain human cell nature fibronectin 
furthermore, it was difficult to obtain only the cellularity fibronectin of a minute amount but to 
prepare all in large quantities. 



[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] By this invention, the method of manufacturing human cell nature 
fibronectin in large quantities was offered. Since the cellularity fibronectin obtained by this 
manufacture approach can obtain cell strain HUH-6YM from the supernatant liquid cultivated by the 
protein additive-free culture medium, it does not have the risk of mixing, such as different-species 
-protein and a virus. - 

[0011] Moreover, it was shown clearly as a result of this invention that human cell nature fibronectin 
could be mass-produced using the cell strain obtained by selection and the transformation of a cell. 
[0012] Furthermore, cellularity fibronectin is especially considered to be an important factor about 
migration and chemotaxis of a cell from having discovered more acting, in case fibronectin is 
implantation of a fertilized egg, and cellularity (Wartiovaara, J.etal., Develop.BjoL, 1979; 247-257) 
fibronectins in an embryo organization from the adult organization unlike plasma nature fibronectin 
(28 Oyama, F.etal., Biochemistry, 1989; 1428) etc. 

[0013] That is, the use as drugs characteristic as a factor which maintains the homeostasis of a 
**** repairing agent or an epidermal cell for the cell migration at the time of tissue damage, 
cosmetics, and a diagnostic drug is possible. Moreover, since it has the same biological activity as 
plasma nature fibronectin fundamentally, it can use for the same application. 
[0014] 

[Detailed Description of the Invention] Cell strain HUH-6YM used for this invention is the variant 
obtained in HUH-6clone5 as a result of carrying out cloning on cell level, it is clearly [ HUH- 
6clone5 ] different, and a biological variation is seen. Although the chromosome number of already 
reported HUH-6clone5 is 49 (Sato, J.et aI;Acta Med.Okayama34 (2), 127-130 (1980)), it is specific at 
the point that there can be more chromosome numbers of HUH-6YM than it, and cell strain HUH- 
6YM can be increased by the protein additive-free culture medium. 

[0015] This cell strain HUH-6YM was specifically obtained by the croning process shown below. The 
phase diluent of HUH-6clone5 was produced using the e-RDF culture medium (583 Japan Society 
for Bioscience, Biotechnology and Agrochemistry Vol. 58, p575- 1984) which contains an insulin 
(0.04 IU/ml) first, seeding was carried out to the petri dish with a diameter of 1 00mm, and it , 
cultivated for four weeks from two weeks under 5%C02 content air and 37-degree-C conditions. 
[0016] The colony considered to have been formed from the single cell among the formed colonies 
was able to be chosen, and it was able to plant in 24 hole plate, and was able to inherit, several 
cloning was able to be performed for the clone with many volumes of cellularity fibronectin using the 
same approach as the point in it, and cell strain HUH-6YM was able to be obtained. Moreover, at 
least the e-RDF culture medium of this cell strain HUH-6YM was possible for growth and a passage. 

[0017] Moreover, when the cDNA probe to the peptide called ED-A and the ED-B field which exist 
only in cellularity fibronectin was produced and mRNA of HUH-6YM was investigated, existence of 
ED-A and an ED-B field was checked. 
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[0018] Thus, it is as follows when the biological property of obtained cell strain HUH-6YM is 
summarized. 

** It is the variant of the Homo sapiens hepatoblastoma origin cell strain HUH-6clone5 origin. 
** Increase by the basal medium which consists of amino acid, vitamins, a saccharide, and mineral, 
and subculture is possible without a limitation. That is, it is the cell strain which does not need a 
protein sex factor as a growth factor. 

** Carry out remarkable production of the human cell nature fibronectin. 

** mRNA of fibronectin including ED-A and an ED-B field is discovered. 

[0019] Next, cell strain HUH-6YM is cultivated and how to manufacture human cell nature 

fibronectin is explained. 

[0020] Culture of cell strain HUH-6YM is cultivated with a petri dish as seed culture. A passage, is 
repeated and the required number of cells is secured by the next continuous culture. Although the 
e-RDF culture medium marketed is suitable as a culture medium to be used, anythings of the 
culture medium which is not limited to this and prepared according to the component are usable. 
Moreover, as an addition component, although especially a protein sex factor is unnecessary, unless 
it has a bad influence on a cell, it may be added. 

[0021] Although especially a culture condition is not specified, culture temperature is 36-37 degrees 
C, and is suitable for gaseous-phase conditions. [ of the air which contains about 5% of C02 in seed 
culture with a petri dish etc. ] However, there is no need for air of having prepared G02 grade 
especially in continuous culture. 

[0022] Although especially the approach of continuous culture is not limited, it can be carried out by 
the approach using the roller bottle which is a general approach. In this case, according to the 
number of cells in that roller bottle, culture media are exchanged at the suitable stage. 
[0023] The culture supernatant of cell strain HUH-6YM obtained by such approach serves as a raw 
material of the next purification. 

[0024] Although the approach used for general protein purification can be used for purification of 
cellularity fibronectin, it will be as follows if one of them is raised. 

[0025] After adding the suitable protease inhibitor for a culture supernatant first, then giving 
centrifugal separation and removing impurities, such as a piece of a cell, it condenses by the extra 
filtrating method and the cellularity fibronectin in a culture supernatant is raised even to suitable 
concentration. This is for increasing the efficiency of the next purification. The, load of the 
condensed supernatant liquid is carried out to the gelatin affinity column which equilibrated by PBS 
(-) and (Phosphate Buffered Saline). Then, elution is carried out with the buffer solution which 
dissolved 6M urea in PBS (-), and the elution fraction is obtained. In order for the purity of the 
cellularity fibronectin in the inside of this fraction to be 95% or more according to assay by the 
electrophoresis method, but to raise purity further, it can high-grade-ize using other approaches, 
such as a general ion-exchange method, but in the buffer solution usually like PBS (-), since 
solubility is very low, cellularity fibronectin needs to perform separation actuation under urea 
existence altogether. 

[0026] Then, a urea is removed, and in order to prepare the cellularity fibronectin solution more than 
a certain concentration, the phosphate buffer solution and buffer-solution exchange which contain 
cane sugar 5% are performed. It can carry out by the diafiltration method using the film dialysis and . 
extra filtration which are a general approach as an approach of exchanging with the buffer solution. 
[0027] Thus, the human cell nature fibronectin obtained is obtained as mixture of a dimer and a 
monomer. As a description on the structure of cellularity fibronectin, according to analysis of the 
SDS polyacrylamide gel migration under a reduction condition and nonreduction conditions, the 
molecular weight is larger than a plasma nature fibronectin preparation, and it reacts with a 
commercial anti-cellularity fibronectin antibody. 

[0028] Many properties of the human cell nature fibronectin which used and manufactured cell 
strain HUH-6YM below are shown. 
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** By the SDS polyacrylamide gel electrophoresis in molecular weight reduction and a nonreduction 
condition, a dimer shows 470kd(s), a monomer shows 245kd(s) and 225kd(s), and the ratio of a dimer 
and a monomer is 2:1. 

** Isoelectric point : react with the anti-cellularity fibronectin antibody (sigma company make, 
MONOCLONAL ANTI-CELLULAR FIBRONECTIN, Product No.F6140) of pH5 - 6** immunologic 
specificity marketing, and an anti-Homo sapiens fibronectin antibody (the TAKARA SHUZO make, 
clone 30-8) reacts. 

** The fragments by the protease of the human cell nature fibronectin of this invention differed as 
clearly as the protease fragment of human plasma nature fibronectin as a result of the 
fragmentation by the protease. 

Moreover, the human cell nature fibronectin manufactured by this invention has a biological 
operation of fibronectins, such as cell adhesion promotion activity, gelatin bead condensation ability, 
cell expansion activity, etc. which have already been reported. 

[0029] Human cell nature fibronectin can be manufactured very advantageous using cell strain HUH- 
6YM by carrying out continuous culture of a lot of cells by the protein additive-free culture medium 
as mentioned above. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention aims at preparing human cell nature 
fibronectin in large quantities. 
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MEANS 



[Means for Solving the Problem] this invention persons could cultivate by the serum free medium to 
which HUH-6clone5 (Japanese Cancer Research Resources Bank, cell number JCRB0401) 
previously separated from a Homo sapiens hepatoblastoma added an insulin independent as a 
protein sex factor, it found out producing remarkable plasma nature fibronectin in the culture 
supernatant, and patent application of the manufacturing method of the plasma nature fibronectin 
using it was carried out (JP,3-160989,A) . 

[0007] Then, when this invention persons inquired by repeating cloning from HUH-6clone5 further, 
they found out Homo sapiens hepatoblastoma origin variant HUH-6YM (hereafter referred to as cell 
strain HUH-6YM.) which can carry out subculture without a limitation in a protein additive-free 
culture medium that it can cultivate, and established this as an established cell line. 
[0008] This established cell line is FERM as cell strain HUH-6YM. It ****s to Fermentation 
Research Institute by P-12890. 

[0009] Furthermore, for the unexpected thing, the fibronectin which this cell strain HUH-6YM 
produces became clear [ that it is cellularity fibronectin ], and this cellularity fibronectin found out 
that it was high solubility to the cane-sugar solution. This invention is completed based on the 
above-mentioned knowledge, and it cultivates the human cell nature fibronectin which cell strain 
HUH-6YM produces, and cell strain HUH-6YM, separates and refines cellularity fibronectin from the 
obtained culture medium, and is related with cell strain HUH-6YM which is the new Homo sapiens 
hepatoblastoma origin cell strain used for the manufacture approach and approach of the cellularity 
fibronectin characterized by preparing to high concentration. 
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EXAMPLE 



[Example] 

[Production of I. matter] Subculture of the cell strain HUH-6YM (FERM P-12890) was carried out 
using an e-RDF culture medium (product made from Far East Pharmaceuticals) as seed culture. 
Culture is 37 degrees C and the air which contains C02 5%, and was performed for one month. 
[0031] The continuous culture for obtaining a culture supernatant carried put seeding of the 1x109 
cells per 1 750cm roller bottle (falcon company make) of 2, and cultivated them under 37 degrees C 
and atmospheric air. After seeding, at intervals of two - three days, whole-quantity exchange of the 
500ml [ per roller bottle ] culture medium was carried out after that every day, and the obtained 
culture supernatants were collected till three weeks. Continuous culture was performed for about 
three months. ( Drawing 1 ) 

[0032] After the culture supernatant added 5mM ethylenediaminetetraacetic acid sodium (EDTA) as 
protease inhibitor, continuation centrifugal separation of it was carried out, it removed impurities, 
such as a cell fragment, by part for 1 500g and rate-of-flow 20L/, and (H600made from domestic-S), 
and collected supernatants. 

[0033] Next, the 10 time concentration liquid of a previous supernatant was prepared using the 
ultrafiltration film of cut-off^molecular-weight 100k (fill TRON company make, form OS100CO5). 
The gelatin sepharose 4B column (Pharmacia manufacture) load of this was equilibrated and carried 
out by PBS (-), and it washed and equilibrated by PBS (-). Then, the buffer solution made to 
dissolve 6M urea in PBS (-) performed elution. 

[0034] The purity of the cellularity fibronectin in this eluate was 95% or more as a result of assay by 
the SDS-polyacrylamide-gehelectrophoresis method under reduced condition.. 
[0035] Using the ultrafiltration film (fill TRON company make, form OS-1 00CO1 ) of cut-ofF 
molecular-weight 100k, the eluate was condensed first, these eluates were collected and the 0.1 M 
sodium phosphate buffer solution and solvent exchange which contain cane sugar 5% were 
continuously performed by the diafiltration method. 

[0036] The human cell nature fibronectin preparation was obtained by the above approaches. 

[0037] 

[The property of II. matter] 

(1) Molecular weight [0038] The molecular weight of the above and a human cell nature fibronectin 
preparation was measured by the SDS-polyacrylamide-gehelectrophoresis method under standard 
protein and a human plasma nature fibronectin preparation (Iwaki Glass Co., Ltd. make), reduction, 
and a nonreduction condition. 

[0039] Consequently, the dimer was presumed to be 470kd(s), the monomers were presumed to be 
245kd(s) and 225kd(s), and the molecular weight of the human cell nature fibronectin preparation of 
this invention did not have clearly having bigger molecular weight than human plasma nature 
fibronectin. ( Drawing 2 ) 

(2) immunological reactivity — [0040] The reactant check was performed by the immunity staining 
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technique after Western blotting using the anti-cellularity fibronectin (sigma company make, Product 
No.F-6140) which does not react to plasma nature fibronectin but reacts only to cellularity 
fibronectin. Consequently, this preparation reacted with this specific antibody. Moreover, the Homo 
sapiens fibronectin antibody (the TAKARA SHUZO make, clone 30-8) reacted. 
(3) Fragmentation by the protease [0041] The difference of the molecular weight of the fragment by 
the protease of human plasma nature fibronectin and the cellularity fibronectin of this invention was 
examined using thermolysin. The immunological reactivity of the fragment object furthermore 
obtained was examined. 

[0042] Consequently, as for human plasma nature fibronectin, the magnitude of the fragment by the 
protease differed clearly, and the cellularity fibronectin of this invention was considered to be the 
cellularity fibronectin which includes ED-A and an ED-B field with the immunological reactivity of 
the fragment by the monoclonal antibody of a pan. 

[0043] It was judged as a result of analysis of mRNA of the fragment by the above-mentioned 
molecular weight, immunological reactivity, and the protease, and a cell that the fibronectin obtained 
by this invention was human cell nature fibronectin including ED-A and an ED-B field. 
[0044] (4) According to the water-soluble previous report, it is reported that cellularity fibronectin 
has very low solubility from pH6 to the buffer solution of 8. 

[0045] In this invention, it was found out to the buffer solution with which cellularity fibronectin 
contains cane sugar that it is soluble. The solubility over each cane-sugar concentration is shown in 
the next table 1 . 



[0046] 
[Table 1] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the change to the incubation period of the fibronectin concentration 
which cell strain HUH-6YM produces in a culture supernatant during continuous culture. 
[Drawing 2] The result of having applied the human cell nature fibronectin of this invention to SDS 
polyacrylamide gel electrophoresis is shown. The human plasma nature fibronectin preparation is 
used as comparison contrast. 
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